
March 4, 2013

U.S. Environmental Protection Agency TDD No: TO2-09-12-07-0007
75 Hawthorne Street E & E Project No: EE-002693-2190
San Francisco, CA 94105

Attention: Chris Reiner, Federal On-Scene Coordinator

Subject: Acme Cleaners Vapor Intrusion Assessment Report
3501 McHenry Avenue, Modesto, Stanislaus County, California
Latitude: 37° 41’ 27.22” N, Longitude: 120° 59’ 44.56” W

INTRODUCTION
In July 2012, the United States Environmental Protection Agency (U. S. EPA) Federal On-Scene
Coordinator (FOSC) Chris Reiner tasked Ecology and Environment, Inc’s (E & E’s) Superfund
Technical Assessment and Response Team (START) to conduct indoor and sub-slab air sampling
to assess potential releases of tetrachloroethene (PCE) and other chlorinated solvents from the
former Acme Dry Cleaners site located at 3501 McHenry Avenue in Modesto, California.
Between July 31 and August 1, 2012, U.S. EPA and START collected four residential indoor air
samples, four residential sub-slab air samples, and one ambient air sample for analysis of select
volatile organic compounds (VOCs). U.S. EPA and START revisited the site on September 25,
2012, to collect an additional three residential sub-slab samples.

This assessment was performed to 1) document whether or not contaminants of potential concern
(COPC) are entering residential structures located adjacent to and near the former Acme Dry
Cleaners facility through vapor migration, and to 2) document COPC concentrations in ambient
air adjacent to the former dry cleaning facility. This report summarizes the field assessment
activities and analytical results.

SITE DESCRIPTION
Acme Dry Cleaners (site) is a former dry cleaning facility that occupied a leased space within the
commercial shopping center located at 3501 McHenry Avenue in Modesto, California
(Attachment A, Figure 1). The approximately 8.94-acre property (parcel number 055-048-001),
constructed in 1989, contains many large commercial buildings with 119,046 square feet of retail
space. The former Acme Dry Cleaners operated in unit A-2, which is located at the southern end
of the shopping center and encompasses approximately 1,500 square feet of retail space. The
former dry cleaning facility is bordered by residential properties to the west, a shopping center to
the north, the shopping center parking lot and McHenry Avenue to the east, and Standiford Ave
with additional commercial buildings to the south. McHenry Avenue runs north to south and is a
commercial corridor with numerous restaurants, retail spaces and car dealerships along this
portion of the avenue.
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START ACTIVITIES
In order to support U.S. EPA environmental data collection activities, START identified project
data quality objectives and prepared an Emergency Response and Time Critical Quality
Assurance Sampling Plan (ERQASP) dated July 30, 2012 (Attachment B).

During the initial assessment, sampling occurred between July 31, 2012, and August 1, 2012. A
total of four indoor air samples, four sub-slab vapor samples, and one background ambient
outdoor air sample were collected. In addition, one co-located indoor air duplicate sample, one
sub-slab duplicate sample and one trip blank sample were collected for quality assurance/quality
control (QA/QC) purposes. START was tasked to mobilize for a second round of sub-slab
sampling on September 25, 2012, in an attempt to collect data with lower detection limits. During
the second round of sampling, START collected three sub-slab samples from previously installed
sampling ports and submitted one trip blank sample for QA/QC purposes.

Indoor air samples were collected at four occupied residential units to assess potential vapor
intrusion of COPCs from contaminated or potentially contaminated soil and groundwater beneath
each structure’s sub-flooring. For each residence, one sample was collected from an indoor area
commonly accessed by the homeowner (e.g., bedrooms, kitchens, and living rooms) at a height
approximately 3 to 5 feet above floor surface (child to adult breathing zones, as appropriate), and
one sub-slab soil vapor sample was collected via a port installed into the concrete foundation of
each residence to assess COPC concentrations under the foundation of the structure where vapor
concentrations were likely to be greatest.

One background outdoor air sample was collected near the entrance on the south side of the
apartment complex clubhouse. This air sampling location was selected based on close proximity
to the former Acme Dry Cleaners to assess COPC concentrations in what was believed to be
background air near the contaminant source area. The air sample was collected from an area
where the ground was not covered by pavement, and the sampler was suspended approximately 3
feet above ground surface at the approximate height of a child’s breathing zone.

Prior to the first mobilization, 6-liter SUMMA canisters (SUMMAs), calibrated flow regulators
and 1-liter SUMMAs were obtained from the analytical laboratory, Air Toxics Ltd. (ATL)
located in Folsom, California. The SUMMAs and matched flow regulators were tested by ATL
and certified free of the COPCs down to the laboratory’s method detection limits.

Immediately prior to installing the flow regulator and deploying the SUMMA, the initial vacuum
pressure in each SUMMA was measured using a certified calibrated vacuum pressure gauge. The
vacuum pressure, sample name, start time, and canister number were recorded on the sample
label upon deployment. Clean nitrile gloves were used by persons handling the SUMMAs.
START placed the 6-Liter SUMMAs with matched flow control regulators in the desired indoor
air sample location, opened the orifice, and left the SUMMA to collect air for 24 hours. For sub-
slab sample collection, START used an impact drill to create a small hole in the foundation of
each apartment unit and then installed a dedicated sampling port and grouted it firmly into the
foundation. The grout was left to cure for at least an hour before a 1-liter or 6-liter SUMMA was
affixed to the sampling port and the orifice opened to collect a grab sample. Indoor co-located
duplicate samples were collected by placing a second SUMMA immediately adjacent to the
primary sample. A sub-slab duplicate sample was collected by placing two 1-liter SUMMAs on a
T-shaped splitter and opening the SUMMA orifices at the same time. Sample locations were
photographed after the deployment of each SUMMA. Indoor air samples were collected over an



Acme Dry Cleaners
TDD: 02-09-12-07-0007

Project No.: EE-002693-2190
March 4, 2013

Page 4 of 7

approximately 24-hour period from July 31, 2012, to August 1, 2012, to represent a 24-hour
human exposure scenario.

Upon retrieval, the date, collection time, sampler’s initials, and final vacuum pressure were
recorded on the sample label. This information was also recorded on the chain-of-custody
documentation. The regulator was removed from the SUMMA, and the canister was capped and
placed in a sample shipment container. A signed custody seal was placed on each sample
container for shipment to the laboratory.

During each sampling event, one SUMMA was used as a trip blank. Similar to field samples, the
SUMMA used as a blank was taken to the site, the vacuum pressure was measured, and the
sample information was recorded on the label and the chain-of-custody form. The blank SUMMA
sample was then re-capped and packaged for shipment to the laboratory along with the field
samples. Photographic documentation of the field assessment activities is included as Attachment
C.

The deviations from the ERQASP were all related to the remobilization for additional sub-slab
sampling. FOSC Reiner requested re-sampling of sub-slab vapor of three residences because the
reporting limits of COPCs for the original samples exceeded the RSLs. FOSC Reiner determined
that did not need to be re-sampled in the second round of sampling due to the detection
of PCE in the first round of sub-slab sampling.

The ERQASP specified that samples would be analyzed by Air Toxics LTD., in Folsom,
California; however, the second round of samples was collected using equipment supplied by the
U.S. EPA Region 9 Laboratory in Richmond, California, which also analyzed the samples. An
additional three sub-slab samples were collected in on
September 25, 2012. An additional trip blank was submitted with the second round of samples. In
order to provide FOSC Reiner with the required reporting limit sensitivity, sub-slab samples were
collected with 6-Liter SUMMAs instead of the 1-Liter SUMMAs that would normally be used for
sub-slab samples.

Analytical Results
The first round of air samples were analyzed by Air Toxics LTD., in Folsom, California, for
volatile organic compounds including PCE and its degradation products trichloroethylene (TCE);
cis-1,2-dichloroethylene (DCE); trans-1,2-DCE; 1,1-dichloroethane (DCA); 1,1-DCE;
chloroform; carbon tetrachloride; and vinyl chloride by EPA Method TO-15 (modified) with
selective ion monitoring (SIM). The second round of air samples were analyzed for volatile
organic compounds by the U.S. EPA Region 9 Laboratory in Richmond, California, using EPA
Method TO-15 (modified) with SIM. A START chemist conducted Tier 2 data validation in
accordance with the April 1990 Quality Assurance/Quality Control Guidance for Removal
Activities, Sampling QA/QC Plan and Data Validation Procedures (EPA/540/G-90/004 OSWER
Directive 9360.4-01), prepared by U.S. EPA. All data were found to be acceptable with
qualifications as described in the data validation reports for use as definitive data. A summary of
analytical results is presented in Tables 1 through 4, Attachment D. Laboratory Analytical Data
Validation Reports are included as Attachment E.

Analytical data for COPCs were compared to the 2005 California Human Health Screening
Levels (CHHSLs) for residential indoor air developed by the California Environmental Protection
Agency’s Office of Environmental Health Hazard Assessment and the November 2012 U.S. EPA
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Regional Screening Levels (RSL) for residential air; these data are presented in Tables 1 and 2.
There were a number of detections for compounds not associated with dry cleaning solvents or
the degradation of those solvents in concentrations that may pose a health risk; these data are
presented in Tables 3 and 4.

Published laboratory reporting limits (RLs) are estimated based on optimal conditions. In the case
where it was beyond technical capability of the laboratory to reach the screening level(s), the
laboratory RL was used in place of the screening level for analytical data evaluation. In some
instances the laboratory RL exceeded one or both of the residential indoor air screening levels
(CHHSLs/RSLs) for PCE, carbon tetrachloride, vinyl chloride, chloroform, benzene and 1,1,2-
trichloroethane. In these instances, it is unknown whether concentrations of COPCs exceed the
regulatory residential indoor air screening level(s).

Of the 13 indoor air and sub-slab vapor samples analyzed, one of the sub-slab samples contained
PCE at a concentration that exceeded the RSL of 4.1 μg/m3 but not the CHHSL of 180 μg/m3;
however, the RLs for four sub-slab samples were greater than the RSL. The sub-slab sample that
had the PCE concentration above the RSL did not have a corresponding indoor air result above
either the CHHSL or the RSL. At two indoor air sampling locations, the RL was above the
CHHSL but not the RSL, but these locations did not have corresponding sub-slab samples with
elevated concentrations of PCE based on the second round of sampling. During the second round
of sampling, PCE was detected in all sub-slab resample locations at concentrations less than both
the CHHSL and the RSL.

Break-down products of the degradation of PCE were present in samples. Chloroform was
present in indoor air samples at concentrations that exceeded the RSL of 0.11 μg/m3 and, while it
was detected in sub-slab soil vapor samples it is present in lower concentrations than were found
in indoor air samples. This would indicate that chloroform present in indoor air is due to a source
other than the soil vapor.

Carbon tetrachloride was not detected in indoor air at concentrations above the RL in any
samples; however, the RLs were above both the RSL of 0.41 μg/m3 and the CHHSL of 0.0579
μg/m3, so it is unknown whether carbon tetrachloride is present in indoor air at concentrations
between the RSL and the RL. During the first round of sampling, carbon tetrachloride was not
detected in sub-slab vapor samples at concentrations above the RL; however, the RLs were above
both the RSL of 4.1 μg/m3 and the CHHSL of 25.1 μg/m3, so it was unknown whether carbon
tetrachloride is present in indoor air at concentrations between the RSL and the RL. During the
second round of sampling with lower detection limits, carbon tetrachloride was detected in all
three resampled units at concentrations lower than both the RSL and the CHHSL.

Vinyl chloride was not detected in indoor air at concentrations above the laboratory RL in
samples; however, the RLs were above both the RSL of 0.16 μg/m3 and the CHHSL of 0.031
μg/m3, so it is unknown whether vinyl chloride is present in indoor air at concentrations between
the RSL and the RL. Vinyl chloride was not detected in sub-slab soil vapor at concentrations
above the laboratory RL in any of the first round of samples; however, the RLs were above both
the RSL of 1.6 μg/m3 and the CHHSL of 13.3 μg/m3; however, during the second round of
sampling vinyl chloride was not detected at levels above the RSL or the CHHSL.

Several compounds that were not primary COPCs (i.e., not a product of decomposition of PCE)
were present in indoor air samples collected at the site. Of these results, the compounds 1,2-DCA
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and benzene, which are not associated with PCE degradation, were detected in concentrations
above their respective screening levels. The compound 1,2-DCA was detected in all indoor air
samples at concentrations above both the RSL of 0.094 μg/m3 and the CHHSL of 0.116 μg/m3. In
the first round of sub-slab soil vapor sampling, 1,2-DCA was detected in one sub-slab soil vapor
at a concentration above the laboratory RL. Unit 213 had an estimated sub-slab 1,2-DCA
concentration of 1.9 μg/m3, which is above the RSL of 0.94 μg/m3. In all other units, 1,2-DCA
was not detected in sub-slab soil vapor at concentrations above the laboratory RL; however, the
RLs were above the RSL of 0.94 μg/m3, so it was unknown whether 1,2-DCA was present at
concentrations between the RSL and the RL. FOSC Reiner chose to perform a second round of
sub-slab sampling with even more sensitive analysis based on these elevated levels of 1,2-DCA in
the indoor air samples. FOSC Reiner wanted to determine if 1,2-DCA is entering the residences
through the soil vapor exposure route. Subsequent sampling documented that 1,2-DCA was not
present in sub-slab soil vapor at concentrations above the laboratory’s most sensitive RL, which
is below the RSL; therefore, soil vapor is not likely an exposure pathway, and elevated 1,2-DCA
concentrations in indoor air samples are likely from a different source.

Benzene was detected at all indoor air sample locations at concentrations above both the RSL of
0.31 μg/m3 and the CHHSL of 0.084 μg/m3; however, in the first round of sub-slab soil vapor
sampling, benzene was not detected in sub-slab soil vapor at concentrations above the RSL or the
CHHSL. Additionally, benzene was detected in the outdoor ambient air sample at a concentration
above both the CHHSL and the RSL. Therefore, the indoor air benzene concentrations above the
RSL and CHHSL are not likely due to a soil vapor exposure pathway.

Additionally, there were elevated (i.e., above laboratory RLs) measurements of ethanol in indoor
air, sub-slab soil vapor, and ambient outdoor samples. However, there is neither an established
RSL nor a CHHSL for ethanol in air, so comparison criteria for this compound are not available.

Analytical results for the ambient outdoor air sample collected at the site did not contain PCE or
its breakdown products at concentrations above laboratory RLs; however, chloroform, carbon
tetrachloride and vinyl chloride RLs exceeded one or both of the residential indoor air screening
levels (CHHSLs/RSLs) so it is unknown whether concentrations of these COPCs exceed the
regulatory residential indoor air screening level(s) in ambient air. Four QA/QC samples were
analyzed, including two co-located duplicate samples and two trip blanks. The indoor air and sub
slab vapor duplicate sample results were within the acceptable range of concentrations compared
to their primary sample pairs. Neither of the blank samples contained detectable levels of any
COPC.

Conclusions
The objective of this assessment was to determine if COPCs are present in the indoor air of
residential structures located near the former Acme Dry Cleaners facility as a result of soil gas
intrusion. PCE was detected in sub-slab vapor in one residential unit at a concentration above the
RSL but not the CHHSL; however, it was not detected above the CHHSL or the RSL in indoor
air at this unit or at any of the other residential structures sampled. Chloroform is a common
product of decomposition of PCE and was detected in indoor air samples; however, lower
concentrations of chloroform were detected in sub-slab soil vapor samples than were detected in
indoor samples. Therefore, another source is likely the reason for elevated indoor concentrations
of chloroform. Other products of decomposition of PCE were not detected above their respective
CHHSLs or RSLs in any samples, although RLs for some of these compounds exceeded project
screening levels.
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Two compounds that are not associated with the degradation of PCE were also detected in
samples at concentrations above screening levels. 1,2-DCA was detected at concentrations above
the RSL and the CHHSL in all indoor air samples, but it did not exceed the established
comparison criteria for sub-slab vapor samples. Benzene was also detected in indoor and ambient
air samples at concentrations that exceed the RSL and CHHSL, but it was not detected in
concentrations that exceed the RSL or CHHSL in sub-slab vapor samples.

At this time, PCE and products of the decomposition of PCE do not appear to be entering the
residential structures nearest to the site through soil gas migration. FOSC Reiner determined that
additional indoor air sampling and soil gas sampling is not warranted at this time.

Please contact me at (510) 893-6700 if you have any questions regarding START’s activities
associated with this project.

Respectfully,

Seth Heller
START Project Manager

Attachments:
Attachment A: Figures

Figure 1 – Site Vicinity Map
Figure 2 – Site Location Map

Attachment B: Time Critical Quality Assurance Sampling Plan for Air Sampling
Attachment C: Photographic Documentation
Attachment D: Tables

Table 1 – Residential Indoor Air Analytical Data Summary for COPCs
Table 2 – Residential Indoor Sub-Slab Analytical Data Summary for COPCs
Table 3 – Residential Indoor Air Analytical Data Summary for Unassociated Compounds
Table 4 - Residential Indoor Sub-Slab Analytical Data Summary for Unassociated
Compounds

Attachment E: Laboratory Analytical Data Validation Reports
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2.1 Data Use Objectives.

Data that are generated will be used:

To compare with site-specific action levels or risk-based action levels (e.g., SSL, MRL, ESL, etc) to
determine if an acute or chronic health threats exist.

2.2 Sampling Objectives. (What are you proposing to do?)

1 X Soil vapor sampling between under foundation.

2 X Indoor air sampling in crawl space of a raise foundation

3 X Indoor air sampling within structures

2.3 Data Type

In general, data type and data needs should be decided prior to data generation. The data can be
generally divided into three categories: definitive methodology data (generally data generated using
standardize methods), non-definitive methodology data (also referred to as screening data) and screening
data with at least 10% definitive conformation. Typically definitive data is generated for VI assessment
sites. Reported data should be verified (by a party other than the laboratory) as meeting specific quality
control and data category requirements by following a verification or validation procedure. Refer to the
VI SAP for specific quality parameters and requirements.

Check appropriate box(es):

A  Definitive data will be generated. The sampling must be done on an emergency basis.
Due to the time critical situation, preliminary data must be reported and may be
used to make decisions without validation. The generated analytical documentation
packages will be reviewed and validated. Qualified data will be reported after
validation.

B X Definitive data will be generated. Full documentation will be required. Analytical
data packages will be reviewed and validated prior to reporting.
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3.2.3 Sample Labeling and Documentation

Sample Collection Media Labels
Sample labels or tags will clearly identify the particular sample and should include the following:

1. Site name
2. Time and date samples were taken
3. Sample preservation
4. Analysis requested (optional if sample is a canister)
5. Sample location and/or
6. Canister identification number
7. Initial and Final pressure measurements

Sample labels will be securely affixed to the sample container.

Chain of Custody Record
A chain of custody record will be maintained from the time the sample is taken to its final deposition.
Every transfer of custody must be noted and signed for, and a copy of this record kept by each individual
who has signed. When samples (or groups of samples) are not under direct control of the individual
responsible for them, they must be stored in a secured container sealed with a custody seal.

The chain of custody record should include (at minimum) the following:
1. Sample identification number
2. Canister identification number
3. Analysis requested
4. Sample date and time
5. Names(s) and signature(s) of sampler(s)
6. Signature(s) of any individual(s) with control over samples
7. Canister identification number
8. Initial and Final pressure measurements
9. Collection air volume if collected with cartridge or tube

Custody Seals
Custody seals demonstrate that a sample container has not been tampered with or opened. Boxes or
envelopes with air sample a sealed, not individual canisters or tubes. The individual in possession of the
sample(s) will sign and date the seal, affixing it in such a manner that the container cannot be opened
without breaking the seal. The name of this individual, along with a description of the samples’
packaging, should be noted in the field book.

All sample documents will be completed legibly in ink. Any corrections or revisions will be made by
lining through the incorrect entry and by initialing the error. These include the logbooks, the chain of
custody forms, this field QASP and any other tracking forms.
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Field Logbook
The field logbook is essentially a descriptive notebook detailing site activities and observations so that
an accurate account of field procedures can be reconstructed in the writer's absence. All entries will be
dated and signed by the individuals making the entries and will include the following:

1. Site name and project number
2. Names of sampling personnel
3. Dates and times of all entries (military time preferred)
4. Descriptions of all site activities, especially sampling start and ending times. Include site

entry and exit times
5. Noteworthy events and discussions
6. Weather conditions
7. Site observations
8. Identification and description of samples and locations
9. Subcontractor information and names of on-site personnel
10. Date and time of sample collections, along with chain of custody information
11. Record of photographs
12. Site sketches
13. Exact times of various activities and occurrences related to sampling
14. Deviations from standard procedures or methods and the rational for the deviations.

The field log sheets are used for VI assessment. The sheet template is presented as at the end of this
template

3.3 Analysis

3.3.2 Analysis Procedures and Summary
Check boxes of methods used for analysis. The analytical methods per sample and sample location are
presented in Table D.

X Volatile organic compounds (SUMMA Canisters, GC) [ TO-15]

 Volatile organic compounds (adsorbent tubes, GC) [ TO-18]

 Volatile organic compounds (Passive Collection)

 Volatile organic compounds by:

3.4 Analytical Methods and Procedures
The analytical methods per sample and sample location are presented in Table D. General field
QC considerations and requirements are presented in Table E.














































































































































































